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IN  IDAHO 


By  L.  C.  aottschalk 
Associate  G-eologist 

INTRODUCT'IOII 


The  storage  reservoirs  of  the  United  States  play  a  vital  rols  in  our  ■ 
industrial  and  agricultural  war  production.     The  domestic  and  industrial  water 
supply  of  probably  half  of  our  war  production  centers  comes  from  these  reser- 
voirs.    One-third  of  the  Nation's  power  comes  from  hydroelectric  povrer  dams, 
most  of  them  dependent  on  storage  reservoirs.     Much  of  our  irrigated  agricul- 
ture, vrhich  produces  many  critically  needed  crops,  depends  on  water  storage. 
Most  of  our  larger  daras  are  now  under  military  guard  because  their  destin.iction 
would  be  a  catastrophe,  and  their  continuous  f miction  is  vital  to  war  produc- 
tion. 

In  many  sections  of  the  United  States  our  storage  reservoirs  are  being 
rapidly  sabotaged  by  an  enemy  of  our  oto  msiking- --silting  that  results  mainly 
from  excelerated  soil  erosion,    ^e  must  maintain  a  vigilant  guard  agsAnst  this 
insidious  form,  of  destruction  just  as  surelj'-  as  we  must  guard  against  damage  by 
enemy  agents. 

For  8  years  the  Soil  Conssrvation  Service  has  been  stud^^ing  the  effects 
of  accelerated  soil  erosion  on  reservoir  silting.     This  report  is  one  of  a 
series  of  sijimnaries  of  existing  data  for  different  states  and  drainage  basins 
compiled  as  a  guide  for  engineers  and  conservationists  who  are  charged  with 
farm  and  -watershed  planning  3-nd  construction  of  public  a:ad  private  storage 
developments. 

Fortunately,  the  State  of  Idaho,  treated  in  this  report,  a^oeaTs  to  be 
relatively  free  of  seriocis  reservoir-silting  problems,  although  the  available 
data  are  admittedly  mee.ger.     These  data  are  valuable,  however,  as  part  of  a 
Nation— v'ide  summary'-  because  they  do  give  a.  genera^l  picture  of  the  effects  of 
silting  on  reservoir  operation  and  on  nei^r  reservoir  construction  in  this  State, 
and  indicate  by  the  a/Dsence  of  existing  data,  the  areas  in  which  additional 
studies  are  needed. 
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More  than  $100,000,000  has  "be-^n  spent  in  Idaho  for  the  construction  of 
dams  and  storage  reservoirs. . 

The  data  included  in  this  report  vrere  obtained  from  various  published 
and  unpublished  sources,  3.nd  through  field  investigations  "bv  personnel  of  the 
Sedimentation  Section  of  the  Soil  Conservation  Service.     In  general,  q^iiantita- 
tive  da.ta  on  sedimentation  in  Idaho  are  very  limited,  hut  in  certain  smaJ.! 
areas,  pa.rticularly  the  Boise  Eiver  Basin,  enough  data  are  availahla  to  warrant 
definite  conclusions  as  to  the  extent,  of  silting  problems. 

The  only  detailed  survey"  to  determine  the  rate  of  reservoir  silting  was 
made  on  Black  Canyon  Reservoir  on  tIr:Le  Payette  Kiver  by.  the  Sedimentation 
Section  of  the  Soil  Conser'Vation  Service  in  1936.     The  drainage  area  above 
this  reservoir  is  only  3  percent  of  the  total  area  of  the  State. 

The  only  suspended-load  measurements  'tha,t  have  been  continued  over  suf- 
ficiexitly  long  periods  of  time  to  be  of  much  value  in  determining  the  average 
annual  sediment  load  are  those  on  streams  vith  comparativel3^  saall  drainage 
areas  in  the  Boise  River  Basin  and  the  South  Fork  of  the  Palouse  Eiver. 

The  reservoir  and  silting  data  are  discussed  by  the  principal  drainage 
basins  in  Idaho.     The  discussion  of  each  ba.sin  includes  a  general  description 
of  the  physical  features,  a  summary  of  kncATi  silting  data  on  reservoirs,  a 
summary  of  other  sedimentation  data  which  liave  a  definite  bearing  on  reservoir 
silting,  and  a.  conclusion  a.s  to  the  probable  extent  of  reservoir  silting  in 
the  basin.  Figure  1  shows  the  location  of  each  principa.l  draina.ge  basin  and 
the  reservoirs  on  which  ssdimentatior,.  studies  have  been  made.    A  suiiiiaary  of  all 
the  knovrn  suspended-load  data  obtained  in  the  State  is  given  in  table  2. 
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UPPEE  COLUlffilA  EIVIH  BASIN 

Tiis  Coromljia  P.iver  itself  does  not  flovr  through  Idaho,  "but  three  of  its 
main  trihutaries,   the  Kootenai,  Clark  ?ork,  ?,nd  Spokane  Hi  vers,  either  rise 
in  this  State  or  traverse  it.     The  drainage  area  of  the  Upper  Colum'bia  River 
Basin,  which  aonounts  to  about  12  percent  of  the  entire  area  of  the  State,  is 
very  mountainous  and  vrell  forested.    Elevations  rajige  from  2,200  to  over  7,000 
feet,  and  the  average  annual  precipitation  ranges  from  25  inches  on  the  lo^er 
areas  to  some  40  inches  in  the  high-^r  regions.    Lumbering  is  the  principal 
industry  in  the  Kootenai  and  Clark  Fork  "basins,  vhereas  mining  is  the  principal 
industry  in  the  Spoliane  basin. 

The  most  extensive  sedimentation  problems  in  this  drainage  area  prf.->bably 
occur  in  the  Spokane  Hiver  Basin.     Tailings  resulting  from  mining  activities 
have  been  washed  into  the  Spokane  Kiver  and  its  main  tributaries,  the  Coeur 
d'Alene,  St,  Joe,  and  St,  I^arie  P.ivers.    According  to  the  Idaho  State  Planning 
Board  (4)  the  sediment  deposited  in  these  rivers  hs.s  raised  the  levels  of  their 
beds  near  Coeur  d'Alene  Lake  a.nd  their  flov  has  become  sluggish.     P-arthermore , 
considerable  silting  has  taken  place  at  the  mouths  of  the  St,  Joe  and  Coeur 
d'Alene  Kiver s  in  Coeur  d'Alene  Lake. 

Suspended-load  measurements  on  the  North  Pork  and  South  Pork  of  tlje  Coeur 
d'Alene  Rivers  at  E:-iaville,  Idaho,  havo  been  reported  by  Stevens  (lCi),i/  and 
are  given  in  table  2.     It  vould  appear  from  these  determinations  tha.t  the  sus- 
pended load  of  the  South  Pork  of  the  Coeur  d'Alene  River  is  very  much  higher 
than  that  of  the  North  Pork.- 

Stevens  investiga.ted  the  deposition  of  sediment  by  the  Coe-or  d'.Alene 
River  along  a  S-mile  reach  above  Rose  Lake,  Idaho.     Twenty-six  cross  sections 
were  established  and  daily  vrater  samples  taken  above  and  below  the  reach.  In 
the  period  May  13,  1921  to  June  30,  1922  (414  days),  444,300  tons  of  suspended 
matter  -ntered  the  reach,  and  353,100  tons  left  it,  leaving  81,500  tons  of 
suspended  na.tter  deposited.     The  total  deposits  in  the  reach,  determined  from 
cross  sections,  amounted  to  190,000  cubic  yards.     Assuming  the  average  specific 
weight  of  these  deposits  to  b?  55  pounds  per  cubic  foot,  the  ajmount  of  material 
brought  in  as  bed  load  and  the  amo^JJlt  brought  in  as  suspended  load  a.re  each 
equa.l  to  about  one-half  of  the  tota.1.     According  to  Stevens,  75  percent  of  the 
suspended  load  entering  the  reach  consisted  of  fine  silt  from  ore-reduction 
v/orks  in  the  Coeur  d'Alene  mining  district,  and  25  percent  was  natural  erosional 
debris . 

According  to  Ellis  (l),  who  visited  the  Coeur  d'Alene  Riv^rr  basin  in 
Jijly  1952,  raining  operations  started  in  this  region  in  1885.     The  deposition 
of  rock  flour  produced  by  stamp-mill  and  jig-table  processes  of  mineral 
recovery,  v-as  first  evident  in  the  8  or  10  miles  of  river  below  the  junction 
of  the  North  and  South  Porks.    As  raining  operations  continued,  thi  tailings 
were  carried  farther  down  the  river  to  Mission  Plat  nee^r  Cataldo,   Idaho,  where 
the  river  widens  and  forms  a  natural  settling  basin.     In  1932,  according  to 


1/  Refers  to  literature  cited,  see  page  15, 
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Sllis,  the  entire  Mission  Flat,,  several  square  miles  in  area,  was  largely  cover- 
ed with  mine  tailings.    The  main  channel  in  this  region  waB  formerly  40  to  50 
feet. .deep,  but  soundings  in  193S  showed  only  13  to  15  feet  of  water..    Silt  has 
"been  carried  into  Coeur  d'Alene  Lake,  and  droOgits  can  lie  traced,  TDarticularly 
m  tne  line  of  flow,  between  the  mouth  of  the  river  and  the  outlet"^  of  the  lake, 

^o.n  ^T^^^^^'^A?^^?-^^        available  on  the  aiaount  of  sediment  transoorted  and 
deposited  b?"  ClarA"  Pork  River. 

It  has  been  re-oorted  thaf  the  Kootenai  Hiver  carries  a  large  amount  of 
sediment  during  flood  periods.     The  following  statement  vfas  made  by  W,  J. 
Tindale.  Desi^.ing  Engineer  for  the  West  Kootenai  power  ejid  Light  Co,  Ltd.,  in 
connection  with     pror..03ed  dam  at  G-ranite,  D.  C,  for  control  of  Kootenai  Lake 
(5)  : 

"Our  studies  indicate  that  very  little,  if  any,   silt  is  carried  down  during 
the  lov'j  7!3teT  period,  but  tha.t  a,  considerable  ajndunt  is  carried  down  dur- 
ing the  flood  deason,     Dre'3-ging  of  this  deposited  material  is  necessary 
at  ICootenai  Landing  at  intervals  in  the  interests  of  navigation.     The  in- 
creased velocity  of  flo-?  due  to  the  lower  ^/:ater  suria.ce  of  the  river  v.dll 
have  the  effect  of  c--rr;-"ing  silt  further  into  the  laJTe  and  will  be  of  some 
benefit  in  keeping:  the  river  c'nannel  or>en," 

So  fax  as  :aio^_  no  actuaJL  surveys  have  been  made  to  determine  the  rates 
of  silting  of  reservoirs  in  the  Upper  Ooliuubia  Hiver  Basin  in  Idaho.    Very  little 
storage  n.?s  been  developed  in  tnis  basin,  a^-S  a  v^fhole,  ajid  major  reservoirs  are 
entirely  lacking.     Available  information  indicates  that  reservoirs  having  a  low 
ratio  of  storas2;e  capacit:.'  to  drainage  area  2/constr'acted  on  the  lower  rea^ches  of 
the  Coeur  d'Alene  Hiver  probably  would  suffer  rapid  silting.     Silting  rates  in 
most  other  sections  of  the  ITpper  Colrimbia  F.iver  Basin  j^robably  would  be  lower, 
although  deposits  in  Kootena^i  Lake  and  St.  Joe' Hiver,  and  the  severe  sheet 
erosion  wnich  is  ta.'.iing  pl^ce  in  certai.n  parts  of  the  watershed,  Indicate  that 
on  so?:ie  streams,   such  as  the  Koctenaa  Hiver,  a  high  rate  of  silting  of  reser- 
voirs with  lov.'  capacCity-'p'atershed  ratio  might  prevail. 

cleah:?ateil  hiysh  basii^ 

The  area,  occupied  by  the  Clea.rwater  Hiver  Basin  araounts  to  about  11  per- 
cent of  the  total  area,  of  ti::e  State.     The  main  tributaries  of  the  Clearwater 
River  include  potlatch  Greek,  l^crth,  South  and  Middle  Forks  of  the  Clear  Hiver,  . 
Locksa  and  Selway  Rivers.     The  watershed,  generall3'';  is  very  rugged  in  the 
higher  portions  of  the  basin,  but  a  rolling  upland  prairie  or  benchland  area, 
known  as  Camais  Prairie,  extends  over  the  western  pa.rt  of  the  basin,  iHllevations 


2/  The  capaci ty-w-i^.tershed  ratio,  which  is  usually  expressed  in  acre- feet  of 
storage  capacity'  per  square  mile  of  direct  tributary  dra-ina^^e  area,  h.as  been 
found  to  be  one  of  the  most  important  factors,  generally,  governing  the  rate 
of  silting  or  annu.al  loss  of  storage.  With  all  factors  affecting  the  rate  of 
erosion  in  the  drainage  area,  being  equal,  the  la.rger  the  v^atershed  for  any  given 
size  reservoir  the  greater  v/ill  be  the  amount  of  sediment  brought  in  ajid  the 
higher  will  be  the  rate  of  capacity  loss.  ... 
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Figure  1.-Reservoirs  in  Idaho  on  winich  sedimentation  studies  have  been  made 


I 


5 


range  from  about  700  feet  at  Lewiston,  Idaho,  to  more  than  8,000  feet  in  the 
high  mountain  areas.    Average  annual  precipitation  varies  from  as  low  as  10 
to  15  inches  at  Lewiston  to  more  than  50  inches  in  isolated  higher  mountain 
areas.    With  the  exception  of  the  Camas  Prairie  area,  and  a  narrow  area  along 
the  lower  reaches  of  the  Clearwater  River,  the  entire  watershed  is  heavily- 
forested.    Lumhering  is  the  principal  industry  of  the  Clearwater  Hiver  Basin. 

No  major  reservoirs  exist  in  the  basin.     Several  dams  have  been  con- 
structed for  power  production  and  several  others  for  irrigation,  storage  and 
diversion,  but  the  storage  capacity  developed  by  these  dams  is  not  great. 

According  to  the  Idaho  State  Planning  Board  (4),  sheet  erosion  of  agri- 
cultural lands  on  the  plateau  areas  in  this  basin  is  a  serious  problem.  They 
also  state  that-  the  Clearwater  River  carries  a  considerable  amount  of  sedi-- 
ment  during  high-water  periods. 

According  to  Thomson  (ll),  the  lake-fed  strr?ams  of  the  higher  reaches  of 
the  various  tributaries  carry  little  sediment;  but  the  lower  tributaries,  which 
drain  a  very  different  type  of  topography  and  surface  cover,  are  often  torrenti- 
al aiid  bring  dov,Tx  groat  quantities  of  sediment  during  flood  periods.  Erosion 
in  these  tributarj'-  areas  has  been  greatl,y  accelerated  since  many  of  the  slopes 
have  been  bared  by  logging  activities  and  by  burns.     The  extent  of  erosion  in 
the  Clearwater  basin  and. its  effect  on  filling  up  the  reservoirs  above  the 
Lewiston  G-enerating  Station  Dan:  have  been  described  by  Thomson. 

The  Leiviston  Generating  Station  Dam  is  located  on  the  Clearwater  River, 
S  miles  above  the  junction  of  this  stream  and  the  Snake  River,     The  concrete 
arch  gravity  dam,  completed  in  1927,  is  owned  by  the  Washington  Water  Power 
Company.     It  is  34  feet  high  and  1,105  feet  long,  and  forms  a  reservoir,  with 
an  area  of  780  acres.     The  reservoir  was  first  filled  with  water  in  Jebniary 
1927. 

During  the  floods  of  December  1953,  considerable  sediment  vfas  carried 
into  the  pond,  and  suction  dredging  became  necessary  to  maintain  a  required.' 
depth  for  logging  purposes.    A  contour  map  v^-as  made  of  th-?  sediment  deposits 
in  the  pond  area  used  for  logs  at  the  lower  end  of  the  reservoir  before  dredg- 
ing operations  began.    According  to  calculations  by  Thomson,  in  6  years  253,777 
cubic  yards  of  fine  sediment  had  been  deposited  in  the:  area  mapped j.  which  in- 
cluded only  56  acres  out  of  the  total  780-a.cre  area  of  the.  reservoir.  .  It  is 
his  belief  that  the  sediment  deposit  undoubtedly  extended  from  the  m.-pycd.  area 
to  the  head  of  the  pond,  although  it  grades  fro'ra  the  fine  silt  in  the  lower 
part  of  the  reservoir  to  cobbles  fo'ond  in  the  upper  end. 

The  drainage  area  above  the  dam 'is  approximately  9,500  square  miles,  which 
includes  7,700  square  miles  of  forest  land,  480.  square  miles  of  logged-off  or 
burned-over  land,  and  892  square  miles  of  grass-covered  foothills  or  breaks. 
Thomson  indicates  that  much  of  the  sediment  carried  into  Lewiston  Reservoir  was 
probably  derived  largely  from  watersheds  of  the  3.ower  tributaries.  ; 

It  is  not  unusual  for  a  reservoir  which  has  an  extremely  low  capacity- 
watershed  ratio,  such  as  the  Lewiston  Reservoir,   to  fill  very  rapidly  with 
sediment.     There  are  several  instances  where  such  reservoirs  have  completely 
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filled  during  a.  single  flood  period.  Construction  of  reservoirs  vdth  a  low 
capacity-watershed  ratio  on  some  of  the  lov^e'r  trilDutaries  in  the  Clearwater 
Hiver  "basin  may  result  in  a  high  rate  of  silting. 

SHIMON  Rim  .BASIN 

The  Salmon  Hiver  basin  occupies  nearly  17  percent  of  the  area  of  Idaho. 
The  Liain  trihutaries  are  the  South  and  Middle  Forks  of  the  Salmon  River  and  the 
Lemhi  River.     The  watershed  consists  of  rug%'ed  mountains  and  deep  canyons. 
Elevations  range  from  803  feet  at  the  mouth  to  more  than  10,000.  feet  in  the 
headwater  regions.    Average  annual  precipitation  varies  from  less  than  10  inches 
in  the  valley  section  above  Salmon,  Idaho,-  to  more  than  50  inches  in  the  Saw- 
tooth Mountains.     With  the  exception  of  the  valley  section  above  Salmon,  Idaho, 
v^rhich  is  covered  generally  with  sagebrush,  and  a  limited  area  of  grassland  along 
the  Salmon  River  near  the  mouth,  the  v/atershed  is  v/ell  forested,  with  much  of 
the  area  located  in  llational  Forests. 

No  major  reservoirs  h^ve  been  constructed  in  this  basin.   -With. the  execp- 
tion  of  several  comrparatively  small  irrigation  and  power  dams ,  ,s torage  is 
largely  undeveloped. 

ITo  information  is  available  on  the  rates  of  silting  of.  existing  reservoirs 
in  the  Salmon  River  basin,  and  no  suspended-load  determinations  have  been  made 
that  would  :::ive  a  reliable  "estimate  of  the  probable  rate  of  silting  of  existing 
or  proposed  reservoirs. 

Mijnns,  Chapline,  Forbes,  aim  others  (IS),  report  that  a  cloudburst  in  1932 
on  Loon  Creek  caused  a  hea-vy  ruj-ioff  on  a  burned-over  area  which,  in  ti-irn,  caused 
a  heavy  deposit  of  sand  and  debris  in  this  stream  that  destroyed  f.ishing  for  at 
least  several  years.     They  also  report  tha.t  a  similar  rain  in  1932  on  a  burned-r 
over  ar  ea  on  Richardson  and  Mann  Creeks  gutted  str-sam  channels  and  svrept  debris 
do^na  into  the  main  stem  of  the  Salmon  River.     The  deposit  below  Mann  Creek 
dammed  the  river  to  a  depth  of  20  to  25  feet,  causing  a  temporary  rapids  to  be 
formed. 

This  information  offers  no  ind.ication  as  to  the  probable  rate  of  reservoir 
silting  in  this  basin,  but  it  does  serve  to  point  out  that  reservoirs  constructed 
below  well-forested  watersheds  could  become  rapidly  filled  ^'dth  sediment  if ■ the 
timber  in  these  areas  were  entirely  removed  "by  burning  or  logging. 

L0>/3R  SIvfAKE  RIVSR  BASXI^  . 

The  Lower  Snake  Hiver  Basin  includes  the  main  stem  of  the  Snake  River  and 
smaller  tributaries  belov  ' the  mouth  of  the  Ovryhe^  Hiver.-.   The  largest  of  these 
tributaries  are  the  Payette,-  l^eiser,  and  Palouse  Rivers.    The  headv.rater  areas 
of  the  tribu.taries  are  usually  well  forested,  but -on  the  rolling  foothills  and 
plains  along  the  Snake  proper  and  along  the  Ifeiser  and  Payette  Rivers,  the 
cover  is  mainly  sagebrush.     Grasf'land  predoraina-tes  on  the  area  bordering  the 
main  stream  in  the  lower  part  of  the  basin.     The  average  annual  precipitation 
rangos  f  ::om  10  to  15  inches'  in  th.^.  region  of  the  main  stream  to  more  than  50 
inches  in  the  mountainous  headwater  regions  of  the  tributaries »     The  lov;est 
elevation,  where  the  Snake  River  leaves  the  State,  is  less  than  900  feet  and 


7 


the  highest  elevations  exceed  10,000.  feet  in  the  mountainous  headT7aters  of 
tributarv  streams.    Agriculture  is  the  principal  industry  along  the  main  stream 
and  in  the  lov/er  parts  of .  the  watersheds  of  tributary  streams,  whereas  luniher- 
ing  and  mining  are  important  in  the  mountpdnous  areas.     Severe  sheet  erosion 
and  gu-llying  are  knO'-rn  to  "be  a,ctive  in  parts  of  the  Payette  River  waterrhed  and, 
to  some  extent,  in  the  ITeiser  River  Basin.    Moderate  sheet  and  wind  erosion 
occurs  on  the  .^'rassland  area  bordering  the  lower  part  of  the  Snake  River  and  in 
the  Palouse  River  watershed, 

Tne  Soil  Consen'-ation  Service  (3),  in  June  1936,  made  a  detailed  sur^/ey 
of  Black  Oeiijon  Resei^oir  on  the  Fayette  River  to  determine  the  rate  of  silting. 
Black  Oenyon  Reservoir  is  located  5  miles  northeast  of  Emmett,  Idaiio,  is  omied 
by  the  G-overnm-ent  .and  operated  by  the  U.  S,  Bureau  of  Reclamation.     It  is 
formed  by  e.  coiicrete  siravity  dam  94  feet  in  height  above  stream  bed  ajid  1,134 
feet  long.    The  dam,  completed  in  June  1924,  forms  a  reservoir  which  is  8,3  miles 
long.,  1,069  acres  in  area,  and  37,659  acre-feet  in  capacity.     It  is  used  for 
irrigpotion  storrge  f:nd  diversion. 

The  watershed  area  extends  over  2,540  sqiia.re  miles,  the  greater  part  of 
which  is  well  forested  and  mountadnous  with  elav-ations  as  great  a.s  10,700  feet. 
Soils  _are  coarse-grained  residual  and  generaJly  shallow  over  most  of  the  area- 
Farming  is  practiced  to  some  extent  on  valle^''  flats.     Overgrazing  of  ver;^"  steep 
slopes  of  youthful  .topography  is  the  principal  cause  of  erosion.     The  m.eaji 
annual  rainfall  varies  from  20  to  26. inches, 

.The  maximum  sediment  thickness  found  during  the  survey  was  23,2  feet,  and 
the  total  sediment  deposited  in  12  years  was  calculated  to  be  4,037  a.cre-feet, 
or  10.72  percent  of  the  original  storage  capacity.     The  average  ajinual  rate  of 
silting,  0.69  percent,  is  moderately  high. 

The  sediment  s.ccumulation  of  13.2  acre-feet  ajmually  per  100  square  miles 
of  draina-ge  a-rea  is  low,    Estima.tes,  based  on  the  nature  and  distribution  oi  de- 
posited sediment  in  the  reservoir,  indicate  that  the  rate  of  accumulation  per 
unit  area  of  draina^ge  for  Squaw  Creek  (drainage  area  350  square  miles)  ,  the 
principal  tributar;/-  to  the  reservoir,  is  nearly  twice  that  of  the  Payette  River 
watershed.    The  moderately  high  rate  of  silting  of  BLack  Ca.nyon  Reservoir  is  a 
reflection  of  a  low  capacity^ water shed  ratio  of  14.83  acre-feet  per  square  mile 
of  drainage. 

Two  dajns,  G-rimes  Pass  and  Deadwcod,  a.re  located  in  the  wa,tershed  above 
Black  Canyon  Reservoir,  and  a.n  inspection  was  made  of  these  reser^/oirs  in 
corjjiection  with  the  sedimenta.tion  survey  of  Black  Canyon  Reservoir.     G-rimes  Pass 
dam,  near  Garden  Valley,  Idavho,  on  the  South  Fork  of  the  Payette  River,  is  50 
feet  high  and  200 ■ feet  long.     Originally  constructed  in  1909,  but  washed  out 
since,  and  replaced-,  it  is  used  for  power  development.     In  June  1936  sand  was 
visible  within  a  few  feet  of  crest  level'  except  in  the  vicinity  of  the  turbine 
intake,  where  a.  suction  piuip  is  employed  to  remove  sediment  and  discharge  it 
below  the  dam,     prom  those  cbservaticns  it  is  concluded  that  pre.ctica.lly  the 
entire  load,  of  the  river  iiad  been  carried  over  tne  d.ejn.  for  several  years  prior 
to  the  time  of  inspection, 

Deadwood  Reservoir  is  located  on  I)ea.dwood  Pliver,  a  northern  tributary  of 
the  South  xor.r  of  the  Payette  SiDer,     It  is  owned  by  the  Govermnent  and  operated 
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Dy  ths  U.  S.  Bureau  of  Reclamation  for  irrigation  storage.    The  concrete  arch 
dam,  vhich  v/as  completed  in  April  1931,  is  700  feet .long  and  160  feet  high  at 
the  spillway,  ajad  impounds  164,000  acre-feet  of  water.    The  imtershed  area  is 
110  si^uare  miles.     Investigation  of  this  reservoir  revealed  a  virtual  absence 
of  fine  sediment,  "but  occasional  deposits  of  coarse  sand  were  found  at  several 
points.    In  the  5  years  that  this  reservoir  had  "been  in  operation,  the  storage 
loss  was  negligi'Dle,  due  in  considerable  measure,  to  the  extremely  high  capacity- 
watershed  ra.tio. 

Stabler  (9)  reported  intermittent  suspended-load  sampling  of  the  Payette 
Eiver  during  the  period  Ma^y  15  to  September  15,  1906,  at  Horseshoe  Bend,  Idaho.. 
These  Lieasureraents  showed  a  maximum  sediment  load  of  2,370  tons  per  day  on  June  . 
29,  1903,  while  for  a  period  of  nearly  a  month,  from  July  8  to  August  4,  no 
perceptible  sediment  wa,s  transported. 

The  U,  S.  G-eological  Siorvey,  in  cooperation  with  the  Soil  Conserva,tion 
Service,  made  sediment  measurements  on  the  South  Tork  of  the  Palouse  River  at 
several  stations  in  the  vicinity  jf  Pullman,  *feshington.    More  tlian  two-thirds 
of  tha  drainage  of  the  South  Fork  of  the  Palouse  River,  above  the  upper  sampling 
station,  is  located  in  Idaho.    The  sediment  jproduction  per  100  square  miles  of 
drainage  area  (see  table  2)  above  the  upper  station  averaged  22,7  acre-feet 
annually  (assuming  a  dry  weight  of  60  pounds  per  cubic  foot)  for  a  6~^/ear  period, 
and  is  very  nearly  the  same  for  the  lovrer  station.    This  would  indicate  that  the 
sediment  production  from  this  area  is  moderately  low  for  the  country  as  a  whole, 
but  probably  higher  than  for  most  parts  of,  the  Northwest.    These  measurements 
represent  on].y  the  suspended  load  and  not  the  total  load  carried  by  this  stream. 2^ 
Even  though  the  bed  load  amounted  to  40  percent  in  this  stream,  the  total  load 
V'ould  still  be  only  moderate. 

The  detailed  sedimentation  survey  of  Black  Canyon  Reservoir  indicates  that 
the  rate  of  silting  on  some  of  the  streams  in  the  Payette  River  basin  would  be 
high  for  reservoirs  v/hich  have  a,  low  capacity- water  shed  ratio.  Reservoirs 
located  in  this  basin,  which  ha.ve  ^'^ell-f crested  wa-tersheds,  will  s'-jffer  relative- 
ly little  dajnage  by  silting.    Suspended- load  measurements  in  the  Palouse  River 
basin  indicate  that  reservoirs  in  that  basin  vrhich  have      low  capacity-watershed 
ratio  will  also  experience  a  high  rate  of  silting, 

UPPER  SliAES  RIVER  BA3IH 

The  Upper  Snake  River  Basin  in  Idaho  includes  the  main  stem  of  the  Snake 
River  and  tributaries  above  the  O-'^yhee  River  basin.    The  larger  part  of  the 
area  consists  of  the  Snake  River  plains,  which  are  covered  mainly  with  sagebrush. 
The  head^'^ater  regions,  with  elevations  up  to  10,000  feet  or  more,  are  rugged 
mountains,  generally  well  forssted.    A  grassland  belt  if.  located  in  the  foothill 
area    between  the  mountains  and  plains.    Precipitation  varies  from  less  than  10 
inches  in  the  areas  bordering  the  main  stream  to  more  than  50  inches  in  isolated 
mountainous  areas.    A^^riculture  is  the  major  industry.    According  to  the  1940 
Census  (13),  there  are  more  theji  33,000  irrigated  farms  in  the  basin,  and  the 

3/  Many  streams  in  this  section  of  the  United  States  have  a  high  percentage 
of  bed  load,  ^hich  is  usually  not  determined  when  suspended-load  measurements 
are  ma.6,s. 
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irrigated  area  of  these  amounts  to  more  than  1,000,000  acres. 

Wind  erosion  occurs  over  much  of  the  area  and  severe  sheet  erosion  and 
frequent  gullies  occur  over  extended  areas  in  the  lower  part  of  the  "basin. 

More  than  90  percent  of  the  total  storage  developed  for  irrigation  in  the 
State  of  Idaho  is  located  in  the  Upper  Sn4ke  River  Basin.     There  are  a  numher 
of  major  stora,ge  reservoirs  in  the  "basin,  the  largest  "being  American  Falls 
Reservoir  located  in  Power  County. 

Studies  of  sedimentation  have  "been  made  in  the  Boise  River  Basin  in 
connection  vith  the  flood  control  survey  of  this  vjatersned  oy  the  U.  S.  DeDart- 
ment  of  Agriculture.     Sedimentatioh  pro'blems  in  this  basin  include  silting  of  I'^iouf 
irrigation  canals,  silting  of  the  Arrowrock  and  other  smaller  reservoirs,  and 
possi"bly  aggradation  of  the  Boise  River  ch-annel. 

Arrom-ock  Reservoir  was  constructed  "by  the  U.  S.  Bureau  of  Recl^xiation  on 
the  Boise  River  in  1915.     It  is  formed  oy  a  348-foot  concrete  gravity  and  arch 
dam,  1,100  feet  long.     The  original  storp.ge  capacity  vas  291,500  acre-fest  and 
the  reservoir,  vrhen  full,  covered  an  area  of  2,8S8  acres.     The  drainage  area 
ahovs  the.-dam  extends  over  2^225  square  miles. 

According  to  the  Boise  project  official  of  the  B-'oreau  of  Reclaraation,  as 
reported  "by  Love  and  Benedict  in  1940  (3),  storage  loss  in  Arro^rrock  Reservoir 
ha.s  amo^jnted  to  5,000  or  3,00''  acre-feet".    Renner  (8_)  gives  an  estimate,  >)ased 
on  vrater- storage  data,  of  7,500  acre-fe  t  of  sediment  deposited  in  ths  reservoir 
"between  1915  and  1927,  or  12  years.     On  the  "basis  cf  sediment-load  measurements 
"by  the  U.  S.  G-eological  S irvey  for  the  Department  of  Agriculture  on  the  Boise 
River  near  Twin  Springs  and  on  Cottonvrood  and  Grouse  Creeks  near  Arrovrrock 
Reservoir  for  the  period  Janua.ry  17  to  June  30,  1939,  the  U.  S.  B^jjeau  of 
Reclamation  (13)  estimated  that  the  sediment  load  of  the  Boise  will  average  460 
acre-feet  annilally.     The  o"bserved  ra.te  of  accumulation  in  ArroT-nrock  Reservoir,  ^ 
according  to  this  same  source,  has  averaged  300  acre-feet  annually  "bet^/een  1915 
and  1935. 

An  investigation  of  Arrcnrock  Reservoir  in  1933,  "oy  S.  M.  Flaxman  of  the 
Sedimentation  Section  of  the  Soil  Conservation  Service,  revealed  tlia.t  from  0  to 
3  fest  of  sediment  had  "been  deposited  on  the  flat  lava  benches  in  the  reservoir, 
while  the  channel  itself  vras  scoured  clean.    A  study  of  his  field  notes  in- 
dicates that  the  thicloiess  of  sediment  in  some  parts  of  the  reservoir,  such  as 
the  delta  area,  may  ha.ve  exceeded  4  feet,  but  because  of  the  mechanical  nature 
of  the  sedimo-nt,  his  measurements  may  ha.ve  included  only  the  finer  m.aterial  and 
not  the  coarser  beds  which  are  not  easily  penetrated  by  sam.pling  eq[uipm3nt  when 
submerged,  ' 

Arrovrock  Reservoir  is  s?(.uiced  periodically,  which  might  be  considered  an 
ex;planaticn  for  the  difference  between  the  estimated  average  annual  sediment 
load  of  the  Boise  River  cf  460  acre-feet  and  the  average  arinual  observed  rate  of 
accumuJ-ation  of  300  acre-fe? t  reported  by  the  U.  S.  Bureau  of  Reclamation.  The 
estima^te  of  460  acre-feet,  hovrever,  is  based  on  such  a  short  period  ox  measure- 
ments that  it  cannot  be  considered  too  well  supported.     Table  1,  taken  from  Love 
and  Benedict  {o)  gives  a  record  of  sluicing  from  Arrovrrock  Reser"oir  between 
1919  and  1937.    JTo  information  is  available  concerning  the  amount  of  sediment 
removed  from  the  reservoir  during  these  sluicing  periods.  \ 
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Table  1. — Record  of  sluicing  from  Arrcv/rock  Resen/oir 


Year  Period  of  sluicing  of  da3''s  discharge 


Second-feet 


iei9 

Sept. 

13-17,  Sept.  20-Cct.  1 

'  17 

576 

1920 

Sept. 

13-Oct.  10 

28 

721 

1922 

Sept. 

19-Oct.  23 

34 

701 

1924 

AueC. 

19-Oct.  15 

58 

439 

1926 

Sept. 

15-Cct.  16 

31 

518 

1928 

Oct. 

S-21 

14 

704 

1929 

Oct. 

20-51 

12 

608 

1931 

Oct. 

lo-I?ov.  7 

25 

548 

19^3 

Oct. 

15-30 

15 

597 

1934 

Oct. 

14-24 

11 

569 

195? 

Oct. 

22-25 

4 

566 

1937 

Oct. 

10-25 

16 

607 

Sixteen  rniles  belo-?;  Arro^^rock,  there  is  a  68-foot  rj."bhle  laasonrj'  dai-i, 
kn07/n  as  Diversion  Dsia,  which  wrs  conpTileted  ir.  1906  h;;,'  the  U.  S.  Biireaii  of 
Eeclpsation  to  divert  -vater  for  irrigation  purposes.     Irar.iediately  below 
Diversion  Deia,  there  is  a  27-foot  timber  crib  and  earthfill  dam  miich  forms 
the  Barber  kill  pond.     This  dani  is  used  by  the  Idaho  Po^^er  Company  for 
poi.7er  development.    In  reference  to  the  Barber  I-'ill  pond,  Renner  (_8)  rrrote: 

"The  mill  Dond  of  the  safTinill  et  Barber,  Id?_T.o,  severer  miles  below 
the  ArroFrock  Dsja,  is  al:T.ost  completely  filled  ^ith  silt.     In  spite  o.f 
semipjmual  sluicing,   silt  has  also  accuirulrted  ?bove  the  rr.ill  pond  until 
the  effective  hea.c-  of  v/ater  for  a  hydroelectric  plaait  situated  there  has 
been  reduced  by  one-third,  or  from  30  feet  to  epproxi^nately  20  feet...." 

This  condition  was  confirned  by  Flaxmaji  in  1938,  who  ,'also  found  the 
2.3-inils  resei"^-oir  above  the  Diversion  Dam  upstream  almost  filled  "ith 
sand  and  fin^  gravel.     Each  fell,  the  sediment  in  the  reser^/oir  above 
Diversion  Dam  is  sluiced  out  through  the  dam  -■•^hich  is  provided  T^ith  f^ates 
for  this  pur];jOse.     The  sediment  is  carried  do-c?n  and  dey;osited  in  Barber 
Mill  pond.     Sediment  usually  rem.ains  in  Barber  Mill  pond  until  spring, 
when  it  is  partly  sluiced  out  naturally  by  flood  Tjaters  or  by  lowering 
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the fla,sh  boards.    A  certain  amorijit  of  the  sediment  above  Diversion  Dsjn  is 
carried  through  the  intal'e  i:ito  the  ITev/  York  Canal.    Accordins;  to  Love  and 
Benedict  (6) ,  the  s,"^orLnt  of  sand  re:iiiOved  "by  drc^lines  or  ether  means  fror.  the 
ITew  York  Canal  hetveen  1935  ?nd  1940  amounted  to  31,0'"C  cubic  yards. 

An  inspection  of  the  bsclriv^  ter  area'  of  the  tv;o  arms  of  Little  C.:?J:as 
F-iver  Reservoir^   on  the  South  Iot'x  of  the  Boise  Hiver,  by  Fla.xni?n  in  1538, 
indicated  that  silting  in  this  reservoir  '^mr;  slight.     The  reservoir    has  a 
storaiZe  capacity  of  23,000  pcre-feet  ?jid  an  extremely  hijsh  capacity- 
watershed  rptio  of  719  acre-feet  -oer  square  m.ile  of  dreina^e. 

J-l?:iman,   in  1939,,  mrde  ?.  few  measurements  of  silt  tnickness  in  Deer 
Flat  Reservoir..    This  off-channel  reservoir  is  formed  by  2  dams  in  a 
natural  saddle  7  miles  south  of  Cald-?ell,  Idaho,     Water  is  diverted  from 
the  Boise  Fdver  fnd  carried  to  Beer  Jlat  Re'3er\-oir  by  the  10-mile  ITev;  York 
feeder  crnal.     The  e?rthfill  da£is  com^^leted  in  1906  are  73  ;^nd  53  feet  high, 
B2i6.  4,000  and  7,500  feet  long,  respectively.     The  storage  capacity  of  trie 
reser\-oir  is  177,000  scre-feet,  BZid.  the  area  9,335  acres.     The  ma:^imui?i 
sediment  depth  measured  ^a,s  4.9  feet.     The  observations  indicated  that  there 
is  a^i  appreciable  amount  of  sediment  deposited  in  tne  deeper  parts  of  the 
I'aJce  near  the  dam;  but  since  there  is  a.  large  pjoount  of  dead  stora<ge  in  the 
lake,  it  is  believed  that  silting:  has  not  yet  become. a  menace. 

The  Anderson  Ea.nch  Dam,  which  ?/ill  form,  a  new  multiple-purpose  storage 
reser^70ir  vrith  a  500, 000- aicre- foot  capacity,  is  no-?  under  construction  by  the 
U,  S.  Bureau  of  Reclam.ation  on  the  South  Fork  of  the  Boise  River.     It  is  to  be 
of  earth  and  rockfill,  and,  -^nen  coirrple ted,  ^ill  have  a  heiyht  of  340-  feet  and 
a  length  of  l', 350  feet.    A  volvune  of  30,000  acre-feet,   or  6  percent  of  the 
total  storage  capacity  of  the  reserv^-oir  -vill  be  aalocated  for  silt  control 
(13).    The  total  dead  storage  of  60,000  acre-feet  at  And.erson  Ranch  Dam  is 
believed  to  be  sufficient  to  provid.e  for  all  the  sedim^ent  loa.d  of  the  South 
Fork  of 'the  Boise  for  several  toj.ndred.  years.     The  cspacity-vjatershed  ratio  of 
this,  reser^/cir  is  extremely  nigh,  amoujiting  to  more  than  500  acre-feet  per 
square  mile. 

Suspended-load  me?. surement s  made  by  the  U.  S.  Geological  Survey  for  the 
U.  S.  Department  of  As-iculture  in  the  Boise  River  B?sin  are  given  in  table  2. 
Sediment  production  in  the  various  parts  of  the  basin,  in  a.  12-m.onth  period, 
July  1,  19o9-June  30,1940,   ranged  from,  a  m.aximum  190  acre-fset  per  ioO  square 
miles  of  draina-^e  on  G-rouse  Creek-  to  1.1  acre-feet'  per  ICC  miles  of  dr3ina.e9 
on  the  m.ain  Qterp  of  the  Boise  at  Dowling,     The  rate  of  sediment  production 
bears  a  definite  relationshi-o  to  watershed  conditions.    Maximum  prod^iction:  vras 
found  beloT  neas  of  seriously  depleted  raui^e  land  and  from  burned,  cut-over  or 
placered  forest  lands.     These  measurements  indicate,  as  borne  out  be  several 
reservoir-  investi-?\-.tions ,   tn^^t  reservoirs  ^?ith  even  a  moderate  ca^pacity- 
^/atershed  ratio  ^ould  suffer  p  high  rate  of  siltin^  if  constnacted  on  certain 
streams  in  the  Boise  River  baisin,  "  ■ 

Very  iit:le  information  is  available  on  siltiny  conditions  of  reservoirs 
located  in  other  parts  of  tne  L^pper  Sn-sike  River  Basin.     There  are  several 
rather  larf-:e  areas  ?^iere  severe  sheet  and  'rind  erosion  is  kno^zn  to  be  taking 
place,  notabl3-  in  the  western  part  of  this  basin.     An  an-ea  of  severe  sheet 
erosion  ar^d  slight  v/ind  erosion  v^ith  frequent  ^rjd'.lies  is  loca.ted  in  the  head- 
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waters  region  of  tlie  Bnineau  Eiver,  one  of  the  tiain  tributaries  of  the  Sneire 
River. 

The  onlj"  infcrm^tion  availahle  on  resen'oir  silting  in  this  Dasin  relates 
to  Hagic  Reservoir  on  the  Biff  Tood  River.    This  reservoir  is  formed  by  a 
129-ioot  eprthfill  darn  coEipleted  in  1909.    The  reservoir  has  a  surfr;Ce  area  of 
3,472  rcres,  a  storffge  capacity  of  191,500  acre-feet  and  a  watershed  area,  of 
1,500  square  zdles.    The  we.tershed  is  largely  novrnta inous ,  with  elevations 
reaching  12,000  feet  in  the  headwater  regions.     Soils  consist  of  oasaltic  fine 
sajridy  loams  and  riost  of  the  area  is  in  forest,  ',-^ith  some  ps.sture, 

Magic  Reservoir  was  visited  hy  T.  L,  Kesler  of  the  Sedimentation  Section 
during  H.ay  1936,    Although  no  systematic  reconnaissance  sur^/ey  was  made  to 
determine  the  approximate  amount  of  sediment  in  the  reser'T'oir,  enough  informa- 
tion was  obtained  "by  him.  to  indicate  that  the  rate  of  silting  of  this  reservoir 
is  very  lo-"^,    A  nuinher  of  m.easurements  to  detemixie  sediment  thickness  were 
made  along  ti:ree  ranges  located  1,500  feet,  4,0^0  feet,  and  11,000  feet  above 
the  6.p-i  azid  at  several  other  points  in  the  reservoir.     In  one  mea.surement  the 
sedim^ent  vv^^s  found  to  be  1,1  feet  thick,  v/hereas  in  all  other  measurements  it 
was  found  to  be  either  absent  entirely  or  existing  only  a„s  a  trace.  Measurements 
along  the  other  ranges  of  the  reser\''oir  also  showed  an  absence  of  sediment,  A 
measurement  in  the  "^ood  River  branch,  near  the  hea.d  of  the  reservoir,  showed  a 
thickness  of  1.0  foot,    Fo  significant  deltas  are  in  the  process  of  formation 
at  the  hea.ds  of  the  branches.    The  very  low  rate  of  silting  is  due  in  part  to 
tne  moderately  high  cap acity^water shed  r;--tio  of  128  acre-feet  per  squa^re  mile  of 
drainage,  and  in  part  to  the  well  protected  watershed  conditions. 

According  to  the  U,  S.  Army  Sngineers  (14)  floodwaters  of  the  Snake  River 
and  tributaries  in  the  vicinity  of  Eeise,  Idaho,  cause  considerable  damage  by 
scour  and  deposition  of  sediment  on  farm  lands.    They  report  that  the  da:':i, 
created  across  the  G-ros  Ventre  River  by  a  1-ndslide  in  June  1925,  faaled  by 
sloughing  in  Hay  1927,  and  released  some  50,000  acre-feet  of  stored  waiter,  whieh 
moved  unusual  quantities  of  drift  tin^t  further  aggravated  unusual  flood  effects 
an.d  caused  oicmage  to  frrms  in  t-:.is  area^.     This  was,   of  course,  a  purely 
accidental    phenomenon.     The  Snak:e  River  debouches  from,  a  cajiyon  in  this  area  and 
flows  between  low  banks  a.long  the  toi3  of  its  al.lu'^rial  C02ie  on  a  bed  of  sand  and 
gravel.     There  is  repeated  danger  that  the  Snake  River  will  break  out  of  its 
present  unstable  channel  to  flo^^  in  a  new  one. 

The  only  suspended-load  measurements  in  the  Upper  Snake  FJ-ver  Basin,  ex- 
clusive of  those  m.ade  in  the  Boise  Basin  in  1939-40,  are  the  measurements  at 
Weiser,  reported  by  Van  Winlile  (19),     Thej*  indicate  that  the  suspended  load  of 
the  Sn?k:e  River  Basin  at  Weiser, Tdaiio,-  for  the  period  A"'J.gTi.st  11,  1911  to 
August  14,  1912,  am.ounted  to  only  3.1  acre-feet  per  100  square  miles  of  drain- 
age.    If  this  represents  the  approximate  average  ainiu-l  suspended  load  of  this  ••' 
stream,  then  the  rate  of  silting  of  a  reservoir  on  this  stream  would  be  low,  even 
though  the  bed  load  amounted  to  as  much  3,s  50  percent  of  the  total  loa.d  and  the 
capacity-watershed  ratio  wa.s  low.     It  is  believed,  however,  that  mr-nj  of  the 
tributaries  lave  a  much  higher  suspended-load  content  than  is  indicated  by  the 
obser^/ations  a.t  ¥eiser.  , 
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Because  of  its  size  and  shape,  the  Americaii  ?alls  Reservoir  fonriS  an 
effective  sediment  trap,  and  practically  all  of  the  suspended  load  .?nd  "bed 
load  carried  into  it  prolDrlDly  i-  being  deposited,    A  determination  of  tne 
annual  accujumlation  of  sediment  in  this  reser^'-oir  would  he  a  good  measure  of 
the  a"9ra,;::e  sediment  production  of  the  headv7ater  ^Dortion  of  the  Snake  River 
Basin.     The  cap- city-watershed  ratio  of  this  reservoir  is  106  acre-feet  per 
sqiiare  Diile  of  draina^re.     This  suggests  that  unless  the  average  sediment 
production  for  the  entire  drc?inage  area  ahove  Anerican  Falls  Reservoir  is 
moderately  high,  the  rp.te  of  silting  of  this  reservoir  is  prohahly  loni, 

OwYHSZ  RIVER  BASIF 

A  third  of  the  total  drainage  csre?.-  of  the  O^^yhee  River  is  located  i^. 
Idah-O.     This  area,  covers  the  so^j.thwe stern  corner  of  the  State,  which  is 
characterized  03-  rolling  upland  topography'  and  l-va  canyons.    The  cover  is 
mostly  sageorush  and  grasslands,  --vith  some  ^-roodland  area.s,     C-ra.zing  and  farm- 
ing on  lir.ited  irrigation  areas  are  the  principal  ag'ricultural  activities  in 
this  basin.     Severe  sheet  erosion  with  frequent  gullies  and,  in  -olaces,  sli^rht 
^ind  erosion  are  taking  place  over  nearly  half  of  the  area  located  in  this 
State. 

Very  little  inf orma.tion  is  available  rel-tive  to  transportation  and  de- 
position of  sediment  by  the  Gwyhee  River.    According  to  Van  Wirirle  (19)  the 
sediment  load  at  Orryhee,  Oregon,   iror.i  Auvust  11,  ISll  to  Aug^Jist  14,  1913 
amounted  to  397,800  tons.     The  drainage  area  above  this  station  is  11,100 
square  miles.     It  is  not  known  what  portion  of  tnis  is  derived,  from  that  part  of 
the  waiter  shed  located  in  Idaho. 

The  following  is  taken  from  "The  Western  Range"  (15,  p.  310): 

"In  Idaho  and  Oregon  the  slopes  of  man;-^  draJ-nage  basins  of  the  Owyhee 
River  are  badly  eroded  and  streams  r/hich  formerly  flowed  between  grassy 
barilcs  are  now  seeping  aJong  through  sandy  washes  or  flowing  through  raw 
cuts  with  steep,  sloughing  sides.  On  foothill  tributaries  of  the  Snake 
River  in  t:;.is  general  region  both  sheet  and  ^rully  erosion  are  also  very 
evident..." 

The  extent  end  seriousness  of  reservoir  siltinc  in  this  basin  are 
unde  t  e  rmi  ne  d . 

ORSAT  SALT  LAKS  BASIU 

A  comparatively  si:all  area  of  so-utheastern  Idaho,  imown  as  the  Bea.r  River 
Basin,  drains  into  the  Q-reat  Salt  Lake  of  Utah.     This  area  in  general  is 
mountainous,  with  broad  valleys.     Zllevations  range  fror^^  about  5,000  feet  to 
over  9,000  feet.     Agriculture  is  the  leading  industry  and  much  of  the  cultivated 
area  is  irrigated, 

ITo  information  is  availac^.e  relative  to  the  tra:isporta tion  aj'id  deposition 
of  sediment  in  this  basin.    According  to  the  Idaho  State  planning  Board  (4),  it 
is  believed  that  silting  is  a  problem  in  tnis  basin. 
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COlNfCLUSIOITS 

Tlie  .?.v?il?.ole  data  on  silting  of  reservoirs  in  Ida'iio  are  not  sufficient 
to  permit  co?iprei^ejisive  conculsions  as  to  the  extent  of  damage  'bj  principal 
drainpyre  basins,  nor  do  thej  allow  adequate  estimates  to  "be  made  of  the 
prolDaole  rate  of  siltinc";  of  -oro-josed  reser^T'oirs .     It  has  been  determined, 

J-  ^  jf 

ho?7ever,  thr-t  certain  areas  of  /ligh  sediment  production  do  occur  and  tha.t  reser- 
voirs located  on  streams  draining  these  areas  pre  lively  to  lose  their  capacity 
rapidlv,  especiallrf  if  thev  have  a  lo"'  capacity-wa.tershed.  ratio.    Mining  oper- 
ations, depletion  of  vegetal  cover  hy  burning,  logging,  overgrazing  of  range 
land  on  stee;  slopes  ?;ith  loose  soils,  and,  in  limited  areas,  cultivation,  are 
the  principal  fa,ctors  causing  accelera.ted  erosion  aJid  increased  sediment  pro- 
duction.    The  principal  existing  stora^ge  developments  in  Idaho  are  located  in 
the  Upper  Snaice  Hiver  Sasin,  a<.nd  heav7,r  reservoir  silting,  if  it  d.oes  occur, 
^rould  assui/e  greater  importance  in  this  bpsi?!  thaxi  in  others  in  the  State, 

An  ajialysis  of  xoublished  and  unpublished  data  for  Idaho  indicates  thr.t  in 
man:;  cases  a  high  percentasge  of  the  total  sediment  loads  of  streams  in  this 
region  is  transported  a.s  bed  losd.    Any  estimates  of  reservoir  silting  rates 
tha.t  are  besed  on  suspended-load  measurements  only,  therefore,  T70uld  probably 
be  mucn  too  lo^r  unless  proper  consideration  is  given  to  the  ajnount  of  bed. 
loa.d  carried  into  the  reser;/oir. 
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